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(54) Semiconductor device mounted on tub having central slit pattern and peripheral slit pattern 
for absorbing thermal stress 

(57) A plurality of slits (11i/11n, 11j/11o, 11k/11p, 
1 1 m/1 iq) are formed in a tub (1 1a) of a lead-frame (11) 
for mounting a semiconductor chip (10), and are 
arranged in such a manner as to nearly equalize the 
length of peripheral sub-areas (1 1 ha/1 1 hh/1 1 ha) of the 
tub uncovered with the semiconductor chip, thereby 
effectively absorbing a shrinkage and an elongation due 
to a difference in thermal expansion coefficient among 
the tub (11a), the semiconductor chip (10) and a plastic 
package hermetically sealing the semiconductor chip. 
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Description 

This invention relates to a semiconductor device and. more particularly, to a ha 
nackaae and free from cracks due to thermal stress among a semiconductor chip, a lead-frame and a package. 
P Tse^nSlTchip is seaJed in a package for protecting the semiconductor chip ^ «^"^^ 
able e*ema?force and so forth, and various packages have been developed for the semiconductor device. Howeve^a 
qui^ckage is appropriate for a large number of signal pins, and the assembling work is eas.er than that on the 

0the k P s a ySdesigner has requested a small geometry semiconductor device, and the plastic package isbyv« y of 
example getting thinner and thinner. However, cracks tend to take place in the thin plastic package due to thermal 

^ detail, the semiconductor devices are subjected to various tests before delivery from 'the factory. anc la heat cycle 
is repeatedly applied to the semiconductor devices. Assuming now that a silicon chip 1 is bonded on a ilead -frame a of 
ip^er alloy a^hermetically sealed in a plastic package 3 as shown in figure 1 . the ^r alloy ,s about 11 .3 x10-6 
?C in thermal expansion coefficient, and is 4.7 times larger in thermal expansion coefhc.ent.than the s. Leon of £4x10 
6 /°C In the heat cycle, the semiconductor device is cooled at -65 degrees in centigrade. ..e., stage 1 and is heated to 
150 deaTeei?c?rtigrade. i.e.. stage 2. While the semiconductor device is in room temperature, the semiconductor 
dSice ?s s^ghlly wa S as labeled with stage 3. However, the difference in thermal expansion coefficient causes the 
%S£^Z£* be widely warped in stage 1 and to become f .at in stage 2. If the lead-frame is formed of nw*el 
S such as 42-Ni-Fe alloy, the thermal expansion coefficient of the nickel alloy is 2^4 x 10 • /»C. 
from the silicon becomes smaller. However, the thermal expansion coefficient is stall 3.3 times larger than that of the s.l- 



icon. 



' Vvnile the semiconductor device is being subjected to the heat cycle test, the tub of the h-f^ 
shrinkaae and the elongation between -8.6 microns and 20 microns at the penphery thereof due to the drfference in 
25 hTmt, 9 ex^rn coeffident. However, the silicon chip 1 is fixed to the tub of the lead-frame, and the ^licon chip 1 on 
the tub is h^metically sealed in the plastic package 3. For this reason, the sihcon ch,p 1 tends to peel from the tub. and 

allows toec^o retcU the semiconductor chip 1 , and water and contaminants damage the .ntegrated crcuit fabn- 

30 ^la^ese^ of Unexamined Application No. 5-114688 discloses a .ead-frame taking up the ther- 

mal sfrSs R,™ llustrates the tub of the .ead-frame disclosed in the Japanese patent ^.cation of "n = ed 
£pi«£i. and reference numeral 4 designates the tub forming a part of a lead-frame. Two pa ™ <* •*» 
4cSd are formed in the central area of the tub 4 in perpendicular to each other, and are open to both of the upper and 

35 ^tZSXSSI. in parallel to one another, and are s,ightly staggered. The other slits 4c and 4c. essoin 
paralel IK Tone another, and are'slightly staggered. As a result, an island 4e is defined by the 

5c/4d Adhesion compound bonds a semiconductor chip (not shown) to the .sland 4e. A frame-shaped peripheral area 
4f surrounds the island 4e. and the slits 4a to 4d partially penetrate into the frame-like peripheral area 4f. 
40 The tub 4 further has slits 4g, 4h. 4i and 4j projecting from the side edges into the peripheral a ea 4f. However the 
s.itsirto4jdon*LchmesS 
□eriDheral sub-areas 4fa to 4fh merged with one another. 

A?Sw£y line between the opposed two edges or a diagonal line crosses at least one of the sl-ts 4a to 4d and 4g 
to 4™o\ this reason, even if a thermal stress is exerted on the tub 4 in any direction, the at least one slit takes up the 
45 elongation, and decreases the thermal stress. . framft j- 

A silicon chip (not shown) is bonded to the tub 4 of the lead-frame, and the s,l.con chip bonded to^d-frame.s 
hernVeticallv sealed in a thin plastic package: However, when the prior art semiconductor dev.ee ,s subjected to the heat 
cyd'Test aaSlti.? tike pLe inL thfn plastic package.end the cracks reachthe semiconductor ch»p through the 

„ Serene an important object of the present invention to provide a semiconductor device which is free from 
"^ese^^^ 

in figure 2 and noticed that the peripheral area 4f had not been evenly div-ded. For example the pe-.ph.eral sub-area 
4fa ^s merged with the peripheral subarea 4fb. and the slit 4g divkJed the part of the P<^^ <*7°»££ 
55 edge 4k into 2 : 1 . Although the slits 4a and 4g eveniy divided the part of the peripheral area along I ne X-X .the sU 4a 
d^noTreach lin e Y-Y. and the shrinkage and the elongation along line Y-Y was larger than those along l.ne X-X. and 
the large shrinkage and the large elongation cracked the thin plastic package. 

To accomplish the object, the present invention proposes toevenly divide the peripheral area. 
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In accordance with the present invention, there is provided a semiconductor device comprising: a semiconductor 
chip having an electric circuit; a supporting means including a tub having a major surface defined by peripheral edges 
and mounting the semiconductor chip, a first slit pattern open to the major surface and a reverse surface of the tub and 
famed in the major surface so as to divide the major surface into a central area and a peripheral area, the semiconduc- 
tor chip occupying the central area and an inner peripheral sub-area of the peripheral area, and a plurality of slit groups 
each having a plurality of slits inwardly projecting from one of the peripheral edges through the outer peripheral sub- 
area into the inner peripheral sub-area so as to divide a part of the outer peripheral sub-area along the aforesaid one 
of the peripheral edges into a plurality of sections, the first slit pattern and the plurality of slit groups at least twice inter- 
cepting a force in a direction of a straight line between two of the peripheral edges opposite to each other and a force 
in a direction of a diagonal line on the major surface; and a sealing means provided around the semiconductor chip 
mounted on the tub for preventing the semiconductor chip from contaminants. 

BRIEF DESCRIPTION OF THE DRAWINGS 

is The features and advantages of the semiconductor device according to the present invention will be more clearly 
understood from the following description taken in conjunction with the accompanying drawings in which: 

Fig. 1 is a schematic view showing the heat cycle test on the prior art semiconductor device; 
Fig. 2 is a plan view showing the tub of the prior art lead-frame; 
20 Fig. 3 is a perspective view showing a semiconductor device according to the present invention; 
Fig. 4 is a plan view showing a tub of a lead-frame incorporated in the semiconductor device; 
Fig. 5 is a plan view showing a lead-frame and a semiconductor chip incorporated in another semiconductor device 
according to the present invention; 

Fig. 6 is a plan view showing a tub incorporated in the lead-frame; and 
25 Fig. 7 is a cross sectional view taken along line Z-Z of figure 5 and showing the. structure of the semiconductor 
device. , - . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS v - : f 

30 First Embodiment 

Referring first to figures 3 and 4 of the drawings, a semiconductor device embodyingtthe present invention largely 
comprises a semiconductor chip 10, a lead-frame 1 1 and a plastic packaged 2; An integrated circuit is fabricated on the 
semiconductor chip 10, and the lead-frame 11 includes a rectangular tub 4 1a and leads 1 1b. The semiconductor chip 

35 1 o is bonded to the rectangular tub 1 1 a, and the leads 11 b are connected through conductive wires (not shown),to elec- 
trodes of the semiconductor chip 10. The semiconductor chip 10 on the rectangular tub 11a is hermetically sealed in 
the plastic package 1 2, and the leads 1 1 b project from the plastic package 12. 

Two pairs of slits 1 1c/1 1d and 1 1 e/1 If are formed in the rectangular tub 1 1 a. The slits 11 c to 1 1f pass through the 
rectangular tub 1 1a in the direction of thickness, and are open to the upper and lower surfaces of the rectangular tub 

40 11a. The slits 1 1c and 1 id are perpendicular to the slits 1 le and 1 if; and the slits 1 1c and 1 1e are slightly: staggered 
to the other slits 11d and 1 1f ( respectively. As a result, a centraHsland 1 1 g is definedby the two pairs.of slits;11c/l 1d 
and 1 1e/1 1f, and a peripheral area 1 1h is connected to the central island 1 1g through narrow lug portions between the 
slits 11c to 1 1f. 

Slits 1 1 i to 1 1 m are further formed in the peripheral area 1 1 h of the rectangular tub 1 1 a, and inwardly project from 
45 the four peripheral edges. The slits 1 1 i to 1 1 m are open to the upper and lower surfaces of the rectangular tub 11 a as 
similafto the slits 1 1c to 1 1f, and are confronted to the slits 11d, 11 e, 1 1 c and 1 1 f across the slits 1 1f, lid, 1 1 e and 1 1c, 
respectively. However, the slits 11i to 11m do not reach the slits 11f, 11d ; 11eand11c. 

Slits tin, 11o, 11pand 1 1cj are further formed in the peripheral area 11 h; and inwardly project ;frorn the Jour periph- 
eral edges. The slits 1 1n to 1 1q are in parallel to the slits 1 1i to 11m, respectively, and do not reach the slits 1 1f, ,1.1 r d, .." 
so Head 11c. The slits 11i to 11m and 11nto 11q divide the peripheral area 11h into peripheral subareas 11 ha to IjhrC 
and adjacent peripheral sub-areas are connected through lug portions formed between the slits 1 1i to 1 1q and the slits 
1 1c to 1 Iff. The slits "1 1i to 1 1m and 1 1n to 1 1q are arranged in such a manner as to nearly equalize the lengths of the 
peripheral sut>ateias 1 1ha to 1 1 hh along a straight line between two of the peripheral edges such as line X-X or Y-Y in 
f igure 2 or a dfagohatline. 

55 It is not necessary to strictly equalize the lengths of the peripheral sub-areas 1 1 ha to 1 1 hh. However, the additional 
slits 1 1 n to 1 1q are expected to equalize the shrinkage and the elongation in the heat cycle test, In other words, even 
if adjacent peripheral sub-areas are different in length; cracks do not take place in so far as the pair of slits 1 1i/1 1n, 
11 j/1 1 o/1 1 k/1 1 p or 1 1 m/1 1q takes up the total shrinkage/ elongation along one of the peripheral edges during the heat 
cycle. 
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The peripheral sub-areas 1 1ha to Hhh as a whole constitute a peripheral island, and the adhesive compound 
tanrfe to «te Semiconductor chip 1 0 to the central and peripheral islands. Although the slits 1 1 n to 1 iq decreases the 
m of ^pe*MM the total area of central and peripheral islands is wide enough to fix the sem.conductor 

, Spheral island is increased, and the semiconductor chip 10 is surely fixed to the rectangular tub 1 1a 

In this instance, the slits 1 1c to 1 1f as a whole constitute a first slit pattern, and the slits 1 W In. the slrts 1 1j/11o. 
the elite; 1 1 k/1 1 d and the slits 1 1 m/1 1 q form a plurality of slit groups. 

Upon SSS oi 'i Packaging, the semiconductor device is subjected to the « 
ducto chip 10. the tub 11a and the plastic package 12 are differently shrunk and expand dueto the difter^lh^ 
10 exTn Jon coefficients. However, the slits 111 to 11m and im to Hq take up the Mintage and the elongation Espe- 
cXttesSs "ic/lln/llf, llf/Ho/1id. iid/llp/ileandl1e/1lo/11cdefinecrank-shapedconnectingareas andthe 
cralshiS connecting areas effectively take up the thermal stress by deforming themselves. As a result, the sem. 
conductor chip 1 0 does not peel off, and the plastic package 1 2 is not cracked. 

is Second Embodiment 

Turning to figures 5 to 7 of the drawings, another semiconductor device embodying the present invention ^largely 
coM^a^emtoonductor chip 20. a lead-frame 21 and a plastic package 22. The sem.conductor chip 20 and the 
Sc P S4ge S5? similar to those of the f irst embodiment, and the lead-frame 21 is only different ,n s.,t pattern from 
thf> lead-frame 21 For this reason, description is hereinbelow focused on the tub 21 a. 

Tne S?1 a has a rectanguiar conflation, and four periphera. edges 21b. 21 c. 21d and I21e def ine t 
lar conf iguration Two pairs of slits 21f/21g and 21 h/21 i are formed in perpend.cular to each other and tte slrts 21f and 
2^h a7e soacSin pail to the other slits 21g and 21 i. As a result, a rectangular central area 21, ,s defined by he two 

plrsofs^l^ 
25 Srso!s1fe21f/^ 

8 ^ The sSnductor chip 20 occupies the central area 21 j and an inner portion of the peripheral area 21 k and an 
outer porton of the peripheral area 21k is uncovered with the semiconductor chip 20. The .nner portion and the outer 
nnrtion are "inner peripheral sub-area" and "outer peripheral sub-area", respectively. 
so ^^ZSSS^mnb. 21na/21nb, 21oa/21oband 21pa/21pb are further formed inthetub 21a. and respec- 
tivel^ St Se perTpheral edges 21b to 21e through the outer peripheral sub-area into the mner penphera. sub- 



area 



Four cross-shaped slits 21q. 21r. 21s and 21t are further formed in the peripheral area 21k. and ^ respeebvely 
located outside of the four corners of the central area 21j. The cross-shaped slit 21q and 21 r have respective first s rts 
35 t£Z£^»Et«#«* edge 21b and respective second slits 21 v crossing tna fij shte 21 u and in para I 
to the oerioheral edae 21b The second slits 21 v serve as the first slits w.th respect to the peripheral edges 21d and 21 e^ 
JSsS slits 21q and 21r with respect to the periphera. edge 21b, the sli ts 21ma and 21mb 

arespacStnparSo^ 

u^rsS2lrnb. The crank-shaped sevens 21w connects me side sections of me outer P-npM >£- 
40 area to the central section of the outer peripheral sub-area. The crank-shaped sections 21 w *e conducve to the effec- 
tXrisorpSon of the thermal stress. In this instance, the cross-shaped slits 21q to 21t as a whole constitute a second 

SBt ^esTits 21f to 21i. 21q to 21t. 21ma^1mb,2lna721nb. 21oa«1ob and 21pa<21pb are open to a mjor 

surface of the tub 21a where the semiconductor chip 20 is mounted but also a reverse surface. In other words, all of the 

45 ™Z1£T^^£™^ *e second ^ pattern, i.e.. the slits 2lq to 21t £ the ^groups 
21ma*1rr^21n£lnb21^ 

Derioheral edges 21f and 21g or21hand21i oppos'rteto each other or a thermal stress .n a direction of ad agonal of 
Sl^rSitinS.IW slit pattern, the second slit pattern and the slit groups f^^l^l^ e 
trilyabsorb the internal stress repeatedly exerted to the tub>21a in the heat cycle test, and prevent the plastic package 



50 

22 from cracks 



55 



Moreover, the first slit pattern, the second slit pattern and the slit groups are arranged .n symmetry, and balances 
the shrinkage and the elongation. This feature also prevents the plastic package 22 from aacfe _ 

The present inventors evaJuated the semiconductor device according tothe present mention. Two tands of 144-p.n 
nuad f lat oackaaes were prepared. A plurality of semiconductor chips were respectrvely mounted on the lead-frames 21 
sSntn^eTand J,e se^condulr cfSps and the .ead-f rames 21 were sealed in pfc st* resin A and plastic^ 
B s^ as to form the 144-pin quad flat packages according to the present invention. These semiconductor devices 
formed the first group according to the present invention. 



4 
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A plurality of semiconductor chips were also mounted on the prior art lead-frames 4 shown in figure 2, and the sem- 
iconductor chips and the prior art lead-frames were sealed in the plastic resin A and the plastic resin B so as to form 
the prior art 144-pin quad flat packages. These semiconductor devices formed the second group of the prior art tech- 
nology. 

The first group and the second group were subjected to a test through repetition of a heat cycle from -65 degrees 
in centigrade through room temperature to +150 degrees in centigrade and vice versa . The heat cycle was repeated 50 
times, 1 00 times, 1 70 times and 300 times, and the 1 44-pin quad flat packages of the first group and the 1 44-pin quad 
flat packages of the second group were observed to see whether or not cracks take place. The evaluation was summa- 
rized in Table. 



w 



is 



20 



Table 





Resin 


Failure Ratio (cracked samples/samples 






50 CYCs 


100 CYCs 


170 CYCs 


300 CYCs 


1st. group 


A 


0/20 


0/15 


0/10 


0/5 


B 


1/20 


0/15 


0/10 


0/5 


2nd. group 


A 


0/20. 


. 0/15 . 


0/10 


3/5 


B 


0/20 ' 


; 6/15 


' 0/10 


2/5 
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30 



As will be understood from Table, the lead^frame according to the present invention effectively absorbed the thermal 
stress, and prevented the semiconductor devices from cracks. However the cracks took place in the prior art samples 
at 40 to 60 percent at 300 cycles. Thus, the lead-frame according to the present invention is effective against the cracks. 

Although particular embodiments of the present invention have been shown and described, it will be obvious to 
those skilled in the art that various changes and modifications may be made without departing from the spirit and scope 
of the present invention. - . ^ , * v . . r 

For example, more than two slits may inwardly project from each of the. our peripheral edges so as to divide a 
peripheral area into more than eight peripheral sub-areas. ; <■ - - - ; ; : . 

>i . [,*:... - 

Claims 
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45 
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A semiconductor device comprising: c : 

a semiconductor chip (10; 20) having an electric circuit; 
a supporting means (1 1 ; 21) including a tub (t1 a; 21a) having " 

a major surface defined by peripheral edges (21f/21g/21h/21i) and mounting said semiconductor chip (10* 

20), 

a first slit pattern (1 1c/i ld/11e/l if; 21f/2lg/21h/21i) open to said major surface and a reverse surface of 
said tub (11a; 21a) and formed in said tub (11a; 21a) so as to divide said major surface into a central area (1 1g; 
21 j) and a peripheral area (1 1 h; 21k), said semiconductor chip (10; 20) occupying said centrai area (1 1g; 21j) and 
an inner peripheral sub-area of said peripheral area (10h; 21k), and 

a slit group inwardly projecting from said peripheral edges; and 

a sealing means (12; 22) provided around said semiconductor chip (10; 20) mounted on said tub (10a; 21a) 
for preventing said semiconductor chip (10; 20) from contaminants, 
characterized in that 

said slit group includes a plurality of slit sub-groups (11i/11n f 11j/11o, 11k/11p, 11m/11q; 21ma/21mb ( 
21na/21nb, 21oa/21ob, 21pa/21pb) respectively associated with, said peripheral edges (21 f-21i), 

each of said plurality of slit sub-groups (11j711n, 11j/11o, 11k/11p, 11m/11q; 21ma/2^^^ 
21oa/21ob, 21pa/21pb) having a plurality of slits inwardly projecting from associated one of said peripheral edges 
through said outer peripheral sub-area into said inner peripheral sub-area so as to divide a part of. said outer 
peripheral sub-area along said associated one of said peripheral edges into a plurality of sections 
(11hg/Hhh/11ha), 

said first slit pattern (11c-11f; 21f-21i) and said plurality of slit sub-groups (11i/11n, 11j/11o, 11k/11p, 
11m/11q; 21ma/21mb, 21na/21nb. 21oa/21ob. 21pa/21pb) at least twice intercepting a force in a direction of a 
straight line between two of said peripheral edges (2 1 f/2 1 g or 2 1 h/2 1 i) opposite to each other and a force in a direc- 
tion of a diagonal line on said major surface 
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The semiconductor device as set forth in claim 1 , in which said plurality of sections (1 1 hg/1 1 hh/1 1 ha) are nearly 
equal in length in a direction of said associated one of said peripheral edges. 

-rh* «mi«>nductor device as set forth in claim 1 or 2, in which two slits are incorporated in each of said plurality of 
m£Z£ ; 0l«m?l«l1P. nnVnc,; ^n*. «««n* » as » 

divide said part of said outer peripheral sub-area into three sections (1 1 ha/1 1hh/1 1 ha). 

The semiconductor device as set forth in claim 3, in which said three sections (1 lha/1 1 hh/1 1ha) are nearly equal 
in length in a direction of said associated one of said peripheral edges. 

The semiconductor device as set forth in claim 1 . in which said first slit pattern has a first slit (1 lf)in parallel to one 
I p £5 nSeral edaes a second slit (1 le) spaced in parallel to said first slit (1 10 in a staggered manner, a thirt 

it(^ 

Ilit 1 left in said staggered manner so as to shaped said central area (1 1g) in a rectangular configuration, 
said first to fourth slits having respective portions projecting into said peripheral area, 
said plurality of slits of one of said plurality of slit sub-groups (1 lifl 1n) extending in parallel to one of 
respecSe Portions so as to form a crank-shaped section connecting one (11hg) of said plurality of sections to 
another (1 1 hh) of said plurality of sections. 

The semiconductor device as set forth in claim 1 , further comprising 

Tstcond slrt pattern (21q-21t) open to said maior surface and said reverse surface and formed in sad 
oeripheral area so that said first sM pattern (21f-21 i). said second slit pattern (21q-21t) and sari plurality of slrt sub- 
2 W^mb. 21na/21nb, 21oa/21ob. 21pa/21pb) at least twice intercept said force in sa,d d,ect,on of sa,d 
straight line and said force in said direction of said diagonal line on said major surface. 

The semiconductor device as set forth in claim 6. in which two pairs of slits (211/21 g and 21h/21i) constitute said 
■ S pSern so as to shape said centra, area (21 j) into a rectangular configuration, and four crossjhaped s.rts 
(21q-21t) are provided outside four comers of said central area (21 j) so as to form said second slrt pattern. 

The semiconductor device as set forth in claim 7. in which each (21q) of said cross-shaped f 8 J» a ^*£^ ) 
^Sar to one (21f) of said peripheral edges and a second slit (21 v) crossing sari first slrt (21 u) and extend- 
ina in parallel to said one (21f) of said peripheral edges, v* r^raii^i 

9 P c^e of said plurality of slits (21ma/21mb) projecting from said one (21f) of said peripheral edges,* parcel 
to said first slit (21 u) toward said second slrt <2i v) so as to form a crank-shaped section (21 w) connecting adjacent 
35 two of said plurality of sections to each other. 
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Fig-1 

PRIORART 



BNSDOCID: <EP 0724294A2J_ 



EP 0 724 294 A2 




Fig- 2 
PRIORART 



8 



EP 0 724 294 A2 




BNSDOCID: <EP 0724294A2_I_> 



EP 0 724 294 A2 




EP 0 724 294 A2 




EP 0 724 294 A2 



20 22 




Fig- 7 



BNSDOCID- <EP 0724294A2_L> 



12 



(19) 



J 



(12) 



(88) Date of publication A3: 

02.09.1998 Bulletin 1998/36 

(43) Date of publication A2: 

31.07.1996 Bulletin 1996/31 

(21) Application number: 96100977.6 

(22) Date of filing : 24.01 .1 996 



Europaisches Patentamt 
European Patent Office 
Off ice europten des brevets (11) EP 0 724 294 A3 

EUROPEAN PATENT APPLICATION 

(51) Int. CI 6 : H01L 23/495 



(84) Designated Contracting States: 


• Suzuki, Yasuhiro, 


DE FR GB 


c/o Nec Corporation 




Tokyo (JP) 


(30) Priority: 25.01.1995 J P 9822/95 






(74) Representative: 


(71) Applicant: NEC CORPORATION 


VOSSIUS & PARTNER 


Tokyo (JP) 


Siebertstrasse 4 




81675 Munchen (DE) 


(72) Inventors: 


• Eguchi, Takahiro, 




c/o Nec Corporation 




Tokyo (JP) 





(54) Semiconductor device mounted on tub having central slit pattern and peripheral slit pattern 
for absorbing thermal stress ** 7 •/Z'^Hi-l"*''.. „ - 

(57) A plurality of slits (11i/11n, 11j/il.o, 11k/11p, x 
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for mounting a semiconductor chip (10), and are- 
arranged in such a manner as to nearly equalize the 
length of peripheral sub-areas (1 1ha/1 1hh/1 1ha) of the 
tub uncovered with the semiconductor chip, thereby 
effectively absorbing a shrinkage and an elongation due 
to a difference in thermal expansion coefficient among 
the tub (11a), the semiconductor chip (10) and a plastic 
package hermetically sealing the semiconductor chip. 
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